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Q.1 A fixed-fixed beam of span L and rigidity El carries a central concentrated load W. What is the maximum
deflection at mid-span? / ¥aT @Fat$ L 3R wagga REAEA £l arelt @ RAY v faws (Fixed-Fixed) fi7 &
¥g W Reg 5 W 31 $5 W AfAsan @89 (Deflection) Fr grom?

(A) WL / 192EI
(B) WL3 / 48EI
(C) WL3 / 384EI
(D) WL / 96E]

37X (Answer): (A) WL3 / 192El

=qTEAT (Description): gl AT W fixed beam W &g # point load W & 9X maximum deflection mid-span 9
giar g1 Fixed-fixed beam & foT &dr point load & #RUT deflection ST HF dmax = WL* / 192E1 &1 31d: HE 3

(A) &I

Q.2 In a 2D plane stress state, ox = 100 MPa, oy = 40 MPa, and txy = 40 MPa. What are the principal stresses o1
and 02? / TF WHAT Yfaaer 3G AT H ox = 100 MPa, oy = 40 MPa 3R txy = 40 MPa §1 W@ wfaae (Principal
Stresses) o1 31X 02 F AT FAT FA?

(A) 120 MPa and 20 MPa / 120 MPa 3k 20 MPa
(B) 140 MPa and 0 MPa / 140 MPa 3R 0 MPa

(C) 110 MPa and 30 MPa / 110 MPa 3Rk 30 MPa
(D) 100 MPa and 40 MPa / 100 MPa 3R 40 MPa

3¢ (Answer): (A) 120 MPa and 20 MPa / 120 MPa 3iR 20 MPa

<gTEdT (Description): Principal stresses &l ¥ & 01,2 = (ox + oy)/2 £ V[((ox - 6y)/2)? + txy?]| TET mean stress =
70 MPa 3R radius = V(302 + 40%) = 50 MPal 38felT 6; = 70 + 50 = 120 MPa d2T 6, = 70 - 50 = 20 MPa| 31d: Hal
3R (A) B

Q.3 What is the strain energy stored per unit volume at the outer surface of a solid shaft under shear stress t? /

AW A # T3 & R aEd wag W ufa 58 araaer wfaa Rsfa 97 (Strain Energy per Unit Volume)
F7 gt &2

(A) T2/ 2G

(B) T2/ 4G

(C)t?/G
(D) 2/ 6G

37X (Answer): (A) T2/ 2G
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SATEAT (Description): Pure shear 3 strain energy per unit volume &I ¥ u =12/ 2G §IdT &, ST8I T shear stress 3iR
G shear modulus g1 31d: ¥&r 31 (A) g1

Q.4 For a triangular cross-section beam of base b and height h, the ratio of maximum shear stress to average

shear stress is: / 3T4R b 3 =918 h are PR Fra-Aae H fx7 F v sftwaw srgwor gfdwe ik
3wa Irqwqor gfager FT 9T FAT g 8?2

(A) 1.50 (3/2)

(B) 1.33 (4/3)

(C) 2.00
(D) 1.00

3 (Answer): (A) 1.50 (3/2)

=gTEAT (Description): Triangular cross-section § maximum shear stress &I HT average shear stress T 3/2 T

BT &1 39l tmax / tavg = 3/2 = 1.5| 3id: T8 331 (A) 81

Q.5 The effective length (Le) of an ideal Euler column fixed at both ends is: / @« A 9T ez (Fixed at both
ends) & Te ¥ A YHTET dFa1S (Effective Length, Le) 7T gt 82

(A)L/2

(B)L/ V2

(C)L
(D) 2L

3 (Answer): (A)L/2

=gTEaT (Description): Euler column & it f&RT & fixed 8lsf WX effective length factor K = 0.5 81T §1 S&fAIT Le =
KL=1/2| 31 | 3 (A) Bl

Q.6 The volumetric strain in a thin cylindrical shell of diameter D and thickness t under internal pressure P is: /
=are D 3R ATS tarelt geelt de@R e #H 3aRF qad P& FROT JIa« R (Volumetric Strain, ev) &t
qF &4 §?

(A) (PD / 4tE)(5 - 4v)

(B) (PD / 2tE)(1 - 2v)

(C) (PD / 4tE)(1 - 2v)

(D) (PD / 2tE)(5 - 4v)

I (Answer): (A) (PD / 4tE)(5 - 4v)
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=qTEAT (Description): Thin cylinder & hoop stress oh = PD/2t 3R longitudinal stress ol = PD/4t g1aT g1
Volumetric strain ev = 2eh + €l & 9Tcd & TR ev = (PD/ALE)(5 - 4v) THear &1 31d: T@gr 33X (A) g1

Q.7 The slope of the bending moment diagram (dM/dx) at any cross-section represents: / &3t &7 9T et
3mget 3@ (BMD) #r &Tel (dM/dx) Rt Hig-deare 9T 41 g 8?

(A) Shear Force, V / 319%90T &d1, V

(B) Load intensity, w / #iIR &I cfiadr, w
(C) Deflection / faga

(D) Shear strain / 37/9%90T fashfa

3 (Answer): (A) Shear Force, V / 39907 &, V

&qTE4T (Description): Beam theory & 3TER dM/dx = V 8t &, 31aTd bending moment diagram & slope 38
section I shear force &I g2ifcT &1 31d: TN 39X (A) &1

Q.8 The points where Mohr's stress circle intersects the horizontal normal stress axis represent: / #lgX & qqa

W & g ST AITUOT AT T AT YT @ g, R ad Fr fAwha wa 82

(A) Principal Planes / 9@ del

(B) Maximum Shear Planes / 3if8&hd# 3M9%90T dot
(C) Shear Strain Planes / 379&90T fashid del

(D) Neutral Axis / 3Gl 3787

3@ (Answer): (A) Principal Planes/q?fla'Er GEI

=qTEAT (Description): Mohr's circle # horizontal normal stress axis 9X f&Id points & fawt=0g8dr g1 &
principal stresses T g2l & 3R T physical planes FT principal planes 8T STaT &1 37d: @Er 37 (A) Bl

Q.9 For a given cross-sectional area and material, the most efficient beam cross-section in bending is: / ¥ATT
FrH-GFTe &A% 3 FAW G F AT bending # E® FAT beam cross-section Fi-7T §?

(A) I-Section / |-8=reTsT

(B) Solid Rectangular Section / 3/F TIATRR AFAT
(C) Solid Circular Section / 31 gl HerleT

(D) T-Section / T-@erereT
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3¢ (Answer): (A) I-Section / |-8aRT

SATEAT (Description): Bending # efficiency sl & foIw 3if8rs & 31f&9 material #1 neutral axis & &Y @M STl
gl I-section # material flanges # ¥ f&Id gIdr &, IFEA high moment of inertia 31X section modulus 9red grdr
gl 31d: T8 3 (A) B

Q.10 St. Venant's theory of failure is based on the limit of: / ¥e-dsic &1 fAwerar fAguia (St. Venant's Theory)
fFad @A w amafa 82

(A) Maximum Principal Strain / 3l H&T fashid
(B) Maximum Principal Stress / 3fishcidl HET iciael
(C) Maximum Shear Stress / 3f&ehd# 39&I0T Ffcdeel
(D) Total Strain Energy / %ol fashfcr il

3¢ (Answer): (C) Maximum Shear Stress / 3if&&hdd 379%¥9uT Sfdeer

SgTEAT (Description): St. Venant's theory &I Maximum Shear Stress Theory, 372Td Tresca theory & & & ST
1T §1 g A & 7 yielding maximum shear stress @ AT 9T 8T &1 37d: T8 397 (C) &1

Q.11 A cantilever beam of span L is subjected to a pure moment M at its free end. The deflection at the free
end is: / L aFaT$ arell $feehay i & Aad Y W ey a9l 3mget M oo = @1 fFa Ay ) e w2
gem?

(A) ML2 / 2El

(B) ML2 / 8EI

(C) ML3/ 3EI

(D) ML/ El

37X (Answer): (A) ML? / 2El

SATEAT (Description): Cantilever 9T ¥ span # constant bending moment M I&dT &1 Curvature M/EI 8T &1
Integration & free-end deflection & = ML%2El 9Tca gIdT &1 37d: FEr 397 (A) &

Q.12 If Poisson's ratio v = 0.3, the Shear Modulus G is approximately what percentage of Young's Modulus E? /
& Poisson's ratio v = 0.3 &, @Y Shear Modulus G, Young's Modulus E T 1913731 et gfaerd ghem?

(A) 38.5%
(B) 50.0%
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(C) 25.0%
(D) 70.0%

I (Answer): (A) 38.5%

=gTEAT (Description): Elastic constants T T&¢T E = 2G(1 + v) §1 3afaw G/E = 1/[2(1 + v)] = 1/(2 x 1.3) = 0.3846 |
34T G 97T 38.5% of E &1 37cT: HeT 3aX (A) Bl

Q.13 A bar clamped rigidly at both ends is heated by 50°C. If a = 12 x 10~%/°C and E = 200 GPa, what is the
induced thermal stress? / & &3 Q& AT WX qff v atft 81 If% 3@ 50°C ot favam sme 3k a =12 x1079/°C
4T E =200 GPa g, @ 3c9ew ardiy gfaaer 41 gem?

(A) 120 MPa (Compressive) / 120 MPa (Tdis<)
(B) 240 MPa (Compressive) / 240 MPa (HdS)

(C) 60 MPa (Tensile) / 60 MPa (dsTeT)
(D) 0 MPa

3aX (Answer): (A) 120 MPa (Compressive) / 120 MPa (FdTss)

=gTEAT (Description): Fully restrained bar & thermal stress T IR#ATUT 6 = EaAT &IdT &1 39T 6 = 200 x 10 x 12
x 107¢ x 50 = 120 MPa| Expansion &I Jshal & HRUT stress compressive B8R 31d: Hgl 37 (A) €1

Q.14 A hollow shaft has outside diameter 100 mm and inside diameter 50 mm. Its polar section modulus Zp is:
/ TF @@ A FT AR A 100 mm AR HARF S 50 mm T FHRT Wok FRAT Agerd (Zp) F41 gm?

(A) 184.0 x 10° mm?
(B) 196.3 x 103> mm?
(C)98.1 x 103 mm3

(D) 245.4 x 10® mm?3

30X (Answer): (A) 184.0 x 10> mm?

=TEaT (Description): Hollow shaft & fow Zp = n(D* - d%)/(16D)| T 31T D = 100 mm 3R d = 50 mm @« W Zp
= 183.75 x 10°> mm? =~ 184.0 x 10® mm?| 37d: &gl 3 (A) &1

Q.15 Which inversion of a double slider-crank chain is used for tracing an exact ellipse? / 39e FalS=-hah AT
(Double Slider-Crank Chain) #T ®I-8T inversion T& exact ellipse @iea & faw galer fFar Jmar 82
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(A) Elliptical Trammel / Eeigeig aer

(B) Scotch Yoke Mechanism / T A Hbfaes
(C) Oldham Coupling / 3e3g# &afelar

(D) Quick Return Motion / Fas Rear AT

3@ (Answer): (A) Elliptical Trammel / g ¢oer

=gTEaT (Description): Elliptical trammel, double slider-crank chain &I Ts inversion g1 SH&T 3UAET &I WER
dead sliders i TEIAT ¥ exact ellipse trace ¥ & forw foham Srar g1 31d: @@ 337 (A) €1

Q.16 For the most smooth force transmission in a four-bar mechanism, the ideal value of Transmission Angle p
is: / TF 4-IR 9 A WIW YA I F=OT & fAT Transmission Angle p FT 3Teel AT FT g AMfgw?

(A) 90°
(B) 0°
(C) 45°
(D) 180°

3@ (Answer): (A) 90°

&gTEaT (Description): Transmission angle @& angle & Sit coupler 3R follower & &g §a7aT g1 Maximum force
transmission 3T minimum side thrust & T ST 32T AT 90° 81T &1 37d: Tar 3a¢ (A) £l

Q.17 In a reciprocating engine mechanism, piston acceleration a at crank angle 0 is given by: / ¥3a slider-crank

a7 & crank angle @ X piston acceleration a &1 ¥ 4T grar &2

(A) rw?(cos O + cos 26 / n)
(B) rw?(cos © — sin 26 / n)
(C) rw(cos B + sin B)

(D) rw?sin 6

39X (Answer): (A) rw?(cos 0 + cos 26 / n)

&gTEaT (Description): Reciprocating engine & slider-crank mechanism # piston acceleration &T approximate

expression a = rw?(cos 8 + cos 20/n) &, ST& n = I/r &1 31/ T&r 3 (A) &1

Q.18 The critical damping coefficient Cc for a spring-mass-damper system of mass m and stiffness k is: / gcIHAT

m 3T stiffness k arell spring-mass-damper WoIrelY T critical damping coefficient Cc T g1ar 8?
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(A) 2v(km)
(B) v(km)
(C) 2k/m
(D) k/(2m)

3@ (Answer): (A) 2V(km)

=gTEAT (Description): Critical damping coefficient T standard formula Cc = 2V(km) €1 I§ a8 damping® o9 W
system fT oscillation & & fer equilibrium position 9T ditedr &1 31d: T&r 39X (A) 1

Q.19 In forced vibrations, increasing the damping ratio { at resonance (w = wn) causes the peak amplitude to: /
Forced vibrations # resonance (w = wn) X damping ratio {9g & peak amplitude X FIAT YI1T g1 &7

(A) Decreases / &edT &

(B) Increases / 9&dT &

(C) Remains unchanged / 3Rafdd wdr &
(D) Becomes zero / = & AT &

3a% (Answer): (A) Decreases / €edT &

=qTEAT (Description): Resonance & faiehe vibration amplitude damping ™ 31caf®s @3 81ar &1 Damping ratio
Jear ¥ resonance peak suppress gl & 31k maximum amplitude &&dar &1 37a: TE 39T (A) B

Q.20 When a rotating shaft runs at speeds far above its critical speed (w >> wn), it tends to rotate about its: /

9 rotating shaft #f 71fd critical speed & a5 3AF & I § (w >> wn), dF shaft Fw Fg F aRa: gaa A
wgfar @ @2

(A) Center of Gravity / Mass Center / 3[&cd &g / Ged#lel &g

(B) Geometrical Center / SITTATT &g

(C) Bearing Axis / SITaT 3787

(D) Outer Surface / S1gdr Adg

3 (Answer): (A) Center of Gravity / Mass Center / 3&cd g / geddle e

=q1E4T (Description): Whirling equationy = e / [(wn/w)? - 1] & HFAR 51 w >> wn, I denominator 33T —1
8 STaT & 3Ry =-el 3TaT 3 § F shaft &1 geometric center 3iR mass center & T T&er AT glaT & &6
rotation T3T379T mass center & 3THITT il &1 37d: Tar 397 (A) 1
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Q.21 During the engagement of two standard involute gears, the Path of Contact is always a: / & standard

involute gears &% meshing & &R Path of Contact gaem Ht gt 8?2

(A) Straight line tangent to base circles / 3R gdl T common tangent arely el Y@r
(B) Circular arc / gamepR a9

(C) Parabola / Rae

(D) Cycloid / GTsFdliss

3@ (Answer): (A) Straight line tangent to base circles / 3T el @I tangent arell Heh J@r

sgrEar (Description): Involute gear teeth # common normal 82T gt base circles @I common tangent &
along 81ar &1 3&fAT contact T path straight line, fI5/& line of action & &gT ST &, 81T &1 37d: T&r 331 (A) &1

Q.22 In an epicyclic gear train, the Sun gear has 30 teeth and the internal Annulus ring gear has 90 teeth. The

Planet gear tooth count is: / & epicyclic gear train & Sun gear & 30 teeth 3i¥ internal Annulus ring gear & 90
teeth &1 Planet gear # fFda teeth gia1?

(A) 30

(B) 60

(C) 45
(D) 15

3 (Answer): (A) 30

SATEAT (Description): Simple planetary gear train & geometry & 38R Ta = Tg + 2T, | SAAT 90 = 30 + 2T, fo&d
Tp = 30 teeth| 37d: & 37X (A) &

Q.23 The phenomenon of 'Hunting' in a centrifugal governor occurs when the governor is: / Centrifugal
governor & 'Hunting' i g1 Fa gt 22

(A) Too sensitive, continuously fluctuating / 38 Hdea12lie 3R HTAR 3dR-TUGId el dTell
(B) Completely insensitive / I @@ 3r&dcatelTer

(C) Statically stable / ¥ifds &7 & 2R

(D) Isochronous / 3TSHAIAT

3aX (Answer): (A) Too sensitive, continuously fluctuating / 378 Hdgeiel 3R RNAR 3dR-UGId el dTell

&qTEaT (Description): Hunting d« giaT & ST governor g 38 sensitive & STTaT g 3R engine speed & BT
SColdl & HRUT governor sRMdR FU-=1Id oscillate AT TEdT &1 31d: Her 3 (A) &1
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Q.24 The coefficient of fluctuation of speed Cs for a flywheel with maximum speed N1, minimum speed N2,
and mean speed N is: / 3R&aa aifa N1, =geras aifa N2 3ix st a1fa N arer flywheel & faw coefficient of
fluctuation of speed Cs 4T gar &?

(A) (N1 -N2)/N

(B) (N1 + N2) / (2N)

(C) (N1 - N2) / (N1 + N2)
(D) 2(N1-N2) /N

I (Answer): (A) (N1 -N2) /N

SATEAT (Description): Coefficient of fluctuation of speed &I g Cs = (Nmax - Nmin)/Nmean g1 $&faT Cs = (N1 -
N2)/N| 31d: T@Er 33 (A) &1

Q.25 In a cam with a flat-faced follower, to avoid undercutting of the cam profile, the minimum radius of
curvature of the cam must be: / Flat-faced follower al@ cam & undercutting @ F9a & faT cam profile Y

minimum radius of curvature F¥ gt TRT?

(A) > 0 (Positive everywhere) / > 0 (Y ST9Ig YellcHh)
(B)<oO

(€)=0

(D) Negative / HUTlcHs

3 (Answer): (A) > 0 (Positive everywhere) / > 0 (gX ST9Tg UellcH®)

sg1EaT (Description): Flat-faced follower # undercutting & @ & folw cam profile T curvature 3=™d ¥ &
convex Ig=T AIET| AT radius of curvature 3l positive TWAT 3ETH ¢l ’d: Tar 3 (A) Tl

Q.26 A higher pair such as a cam and roller in a planar mechanism removes how many degrees of freedom
between two connecting links? / Planar mechanism & cam 3 roller 3@ higher pair & connecting links & =

forder degrees of freedom & FIJ &7

(A) 1 degree of freedom (Permits 2 DOF) / 1 {33l 3ii% sHhs® (2 DOF &1 373#Afd)

(B) 2 degrees of freedom
(C) 3 degrees of freedom
(D)o

3aX (Answer): (A) 1 degree of freedom (Permits 2 DOF) / 1 f33ft 3% hisH
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=qTEAT (Description): & T@dT planar rigid bodies & & relative motion & 3 DOF 81 &1 Higher pair T&
constraint 9&Id &Il &, 39TeIT Tah DOF &# 8IT & 3iR 2 relative DOF Y ®d &1 37d: T&r 33X (A) &

Q.27 Among Soderberg, Goodman, and Gerber fatigue failure criteria, which line provides the most

conservative design? / Soderberg, Goodman 33X Gerber fatigue failure criteria & Ta®@ 31f9% conservative
design - line ye=T FIAT 82

(A) Soderberg Line / @stdT @r

(B) Goodman Line / a[g#= 3@n

(C) Gerber Parabola / s I

(D) ASME Elliptical Criterion / TUHUHAS &reiga

3¢ (Answer): (A) Soderberg Line / AsI&3T 3@r

=gTEaT (Description): Fatigue design criteria & Soderberg criterion yield strength @I mean stress & &I consider
&l § 3R Goodman dAT Gerber &I Jefel # 31 conservative gIdT g1 3id: FI& design & T Soderberg
line S conservative ¥l 37d: Fgr 33X (A) &1

Q.28 To generate hydrodynamic fluid film pressure in a journal bearing, which geometric feature is
indispensable? / Journal bearing & hydrodynamic fluid-film pressure 3¢9 I & fav Fia-d safAT
frwar sfaa 2

(A) Converging wedge-shaped oil film / 3f&arEr wedge-shaped oil film
(B) Diverging wedge-shaped film / 3799Rr wedge-shaped film
(C) Parallel film / FAATER film

(D) Zero clearance / =3 clearance
39X (Answer): (A) Converging wedge-shaped oil film / 31f®ART wedge-shaped oil film

sgqTEar (Description): Hydrodynamic lubrication & rotating journal 3iX bearing & &I converging wedge-shaped
oil film =7t &1 I@r wedge lubricant & pressure build-up A & FeTH FATAT §1 37d: Tar 307 (A) E1

Q.29 A Deep Groove Ball Bearing is primarily designed to carry: / Deep Groove Ball Bearing #&€I ¥ o Fa
YR & AR F g5 P F AU Basa i adt @2

(A) Radial load and moderate axial thrust / 3I3aer R 3R #Egd 3679 AR
(B) Only heavy pure axial thrust / saer $TRY ey 378N thrust
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(C) Only extreme shock load / %hael 37caf®ie shock load
(D) Only bending load / &ae bending load

3¢ (Answer): (A) Radial load and moderate axial thrust / I3aer #R 3R #7LI#w 3767 IR

SATEAT (Description): Deep groove ball bearings H&J &9 & radial loads &1 @6+ & & 3 @y &€ =i feemsit
# moderate axial loads 8t o FahdT &1 37T: TEY 39X (A) B

Q.30 For a solid circular shaft of diameter d welded to a flat plate with a fillet weld of size h under torque T, the
shear stress in the weld is: / =/ d arer solid circular shaft &t flat plate ® h size & fillet weld garT st 1T Bl

e torque T 9T SATT, @Y weld & shear stress T 4T gFI?
(A) 2.83T / (rthd?)
(B) T/ (mthd?)

(C) 5.66T / (thd?)
(D) 1.414T / (nhd?)

37X (Answer): (A) 2.83T / (rthd?)

SgTEAT (Description): Circular shaft &' fillet weld EaRT Siiga 9T weld group & resisting torque 3R throat area
distribution consider @ X maximum shear stress & standard expression t = 2.83T/(rthd?) 9rcd gIaT g1 31d:

el 31 (A) &

Q.31 When two identical springs of stiffness k are connected in series, the equivalent stiffness becomes: / S«

AT stiffness k arell &t springs FT series A SNST ST 8, A HIFA spring A equivalent stiffness FT gef?

(A)k/2
(B) 2k
(C) k
(D)k/4

3 (Answer): (A) k /2

qTE4T (Description): Series connection & equivalent stiffness & ol 1/ke = 1/ky + 1/ky| T springs & forw
1/ke = 2/k, 3fAT ke = k/2| 31d: FE 3N (A) B

Q.32 For the same dimensions (Ro, Ri) and clamping force, the frictional torque capacity calculated by Uniform

Pressure Theory compared to Uniform Wear Theory is: / AT dimensions (Ro, Ri) 31X clamping force & faw
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Uniform Pressure Theory # Wgrar & WIed clutch #r frictional torque capacity, Uniform Wear Theory &Y efelT
# & et @2

(A) Slightly higher under UPT (TUPT > TUWT) / UPT & 13T 3if8s gidT &
(B) Higher under UWT / UWT & 3if&& gt &

(C) Exactly the same / @ldil & fSodhel TATA 8l &

(D) Zero / Y= @I &

3aX (Answer): (A) Slightly higher under UPT (TUPT > TUWT) / UPT & &St 31T gicr &

q1EAT (Description): Same dimensions 3R same total clamping force & foi@ Uniform Pressure Theory &
pressure constant #TAT JTAT g, Siafeh Uniform Wear Theory & pr = constant 81T &1 Torque calculation & @
AT d: TUPT, TUWT & YT 31f8res urca 8T &1 37 der 30X (A) B

Q.33 Why are Acme threads preferred over square threads for lathe lead screws? / Lathe lead screws & square

threads # =T # Acme threads #t ¥t wrafaFar & S 8?2

(A) Easy engagement with split nut and wear compensation / Split nut €@RT 3flsT engagement 3R wear
compensation

(B) 100% efficiency / 100% G&TdT

(C) Lower manufacturing cost / & AT FmerT

(D) Zero friction / = T¥OT

3T (Answer): (A) Easy engagement with split nut and wear compensation / Split nut gaRT 3TdT engagement

3R wear compensation

=qTEaT (Description): Acme thread &T 29° included angle 8T & 3iiX 38T tapered sides split nut & AT &
engage F¥al H HGE Il ol SHP AT wear compensation T FHT gIdT g1 37d: lathe lead screws H sHaT
A9 IYANT gar §1 TE 37 (A) B

Q.34 According to Maximum Shear Stress Theory (Tresca), if the yield stress in uniaxial tension is Syt, the yield
limit in pure shear is: / 3if8Fas 3qwqor gfdaer R (Tresca Theory) % AR AT uniaxial tension & yield
stress Syt &, a@' pure shear & yield limit Fa1 gef?

(A) Ssy = 0.5 Syt

(B) Ssy =0.577 Syt

(C) Ssy = Syt
(D) Ssy = 0.707 Syt
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3T (Answer): (A) Ssy = 0.5 Syt

SATEAT (Description): Tresca theory & 3[R yielding d 8l & /@ maximum shear stress Syt/2 & sXTsR &l
Pure shear # maximum shear stress TaJ T &IdT & SATAIT Ssy = Syt/2 = 0.5 Syt| 37d: T 31 (A) B

Q.35 For any spontaneous process occurring in an isolated system, the change in entropy AS is: / f&dY isolated
system & gl arell spontaneous process & fAT entropy change AS gA2T F4T gidT 82

(A) 2 0 (Always positive or zero) / 2 0 (FHIT UsilcHe AT YY)
(B) <0

(C)=0

(D) Always negative / AT FHUllcHS

3¢ (Answer): (A) > 0 (Always positive or zero) / 2 0 (8HT YellcHes IT L)

&q1E4T (Description): Second Law of Thermodynamics & 3JER isolated system % forT AS_universe = 0 81T gl
Reversible process # entropy change zero 3iR spontaneous irreversible process # positive T gl 37d: Tgr 3%

(A) &I

Q.36 A Carnot heat engine operates with an efficiency of 60%. If the sink temperature is 300 K, what is the
source temperature? / T& Carnot heat engine #I efficiency 60% &1 If& sink temperature 300 K &, @ source

temperature FIT gIT?
(A) 750 K
(B) 500 K

(C) 600 K
(D) 450 K

3 (Answer): (A) 750 K

SATEAT (Description): Carnot efficiency & §an=1-TL/TH§| Jgr0.60 = 1 - 300/TH| 3T 300/TH = 0.40,
398 TH = 750 K| 31 T8 31 (A) &1

Q.37 During an unresisted free expansion of an ideal gas in an insulated chamber, the values of work W and
heat transfer Q are: / Insulated chamber # vacuum & fa%g¥r free expansion & gRre work W 3iX heat transfer

QF A F71 a9 &2

(A)W=0andQ=0/W=03R Q=0
(B)W>0andQ=0/W>03R Q=0
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(OOW=0andQ>0/W=03RR Q>0
(D)W<0andQ=0/W<03R Q=0

3T (Answer): (A)W=0andQ=0/W=03R Q=0

SqTEAT (Description): Free expansion & gas vacuum & expand adll &, 39T external pressure Pext = 0 3iR
boundary work W = [Pext dV = 0| Insulated chamber gsf & &RUT Q = 0 8T §IdT &1 37d: ideal gas & foIT internal
energy constant JgdT g1 T&r 31 (A) Bl

Q.38 The thermodynamic critical point of pure water corresponds approximately to: / Y STl FT
thermodynamic critical point aers13T & pressure 31X temperature @ gar &?

(A) 22.09 MPa and 374.14°C / 22.09 MPa 3iR 374.14°C
(B) 10.0 MPa and 100°C / 10.0 MPa 3iX 100°C

(C) 0.101 MPa and 100°C / 0.101 MPa 3ik 100°C

(D) 15.5 MPa and 250°C / 15.5 MPa 3iR 250°C

3@ (Answer): (A) 22.09 MPa and 374.14°C / 22.09 MPa 3R 374.14°C

&gTEaT (Description): Water &7 critical point S19T813T 22.09 MPa pressure 31X 374.14°C temperature @ 8idT gl 34
point W liquid 3iR vapor phases & 37dX TATCA & ST &1 37d: Her 3% (A) 81

Q.39 What is the ideal air-standard thermal efficiency of an Otto cycle with compression ratior=8 and y = 1.4,
taking 810.4 = 2.30? / Air-standard Otto cycle & compression ratio r = 8 3ilX y = 1.4 8« W ideal thermal

efficiency Fa1 g9, STgT 810.4 = 2.30 §?

(A) 56.5%
(B) 60.2%
(C) 50.0%
(D) 65.0%

3@ (Answer): (A) 56.5%

=gTEAT (Description): Otto cycle &1 ideal thermal efficiency n =1 - 1/rAy-1) &<t &1 s9feltn=1-1/8/0.4=1 -
1/2.30 = 0.5652 =~ 56.5%| 31d: ¥&r 3% (A) g

Q.40 In a gas turbine Brayton cycle, incorporating multi-stage compression with intercooling primarily: / Gas
turbine Brayton cycle & multi-stage compression & ATY intercooling FIa &I ACT YT T A 82
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(A) Reduces compressor work and increases net work output / Compressor work &eTaT § 3R net work output
ST §

(B) Reduces turbine work / Turbine work gerar &

(C) Reduces combustion temperature / Combustion temperature GeTdT §

(D) Doubles efficiency / G&TdT T Q=T T &

3@ (Answer): (A) Reduces compressor work and increases net work output / Compressor work EeTar g 3i¥ net

work output STaT &

saTEaT (Description): Intercooling & &RUT compression & & working fluid @T temperature && fohar JTaT &,
fS9@ compressor work FH gdT &1 388 turbine work & §2 Sgalid & 9T net work output ST & 8Tt
excessive intercooling thermal efficiency #r & # Fahdl &1 ’d: GU v AFedr & TEr 33X (A) B

Q.41 What is the COP of a Carnot refrigerator operating between 250 K and 300 K? / 250 K 3iiX 300 K & &=
FII FT are Carnot refrigerator T COP FT g1M?

(A) 5.0

(B) 6.0

(C)4.0

(D) 0.83

3 (Answer): (A) 5.0

=gTEAT (Description): Carnot refrigerator @1 COP COP = Ty/(T, — T) 81aT &1 &1 T, = 250 K 3iR T, =300 K &1 safow
COP = 250/(300 - 250) = 250/50 = 5.0 37d: ¥er 3% (A) gl

Q.42 When is the lumped capacitance method valid for transient heat conduction? / &0/ AT aTele &
lumped capacitance method &« AT gidl §?

(A) Bi<0.1

(B)Bi>1.0

(C) Bi > 100

(D)0.1<Bi<1.0

IW (Answer): (A) Bi<0.1

SATEAT (Description): Lumped capacitance method d& & &l & S a&d & eI dT9HT oTsaT FHT AT ST
Teh| SHHT AT HT FTT A Biot number, Bi < 0.1 & 37: FEN 3 (A) B

Q.43 What is the Prandtl number (Pr = v/a) the ratio of? / Prandtl number (Pr = v/a) et aY sitfas aRager ot
FT I 87?

(A) Kinematic viscosity to thermal diffusivity / §a9T faERoT & ardg faeRor

(B) Buoyancy force to viscous force / 3ccalidsl Sof & 21T &of

(C) Conduction to convection / aTeld & HdgeT
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(D) Inertia force to viscous force / ST8cd &ef & 2Tl ol

3@ (Answer): (A) Kinematic viscosity to thermal diffusivity / a1 fa@Ror & ardrr faexor

1&gt (Description): Prandtl number =1 A Pr= v/a g, S8 v = kinematic viscosity 3i¥ a = thermal diffusivity g1
gafaT Ig momentum diffusivity 3R thermal diffusivity ST 3%IdT &1 37c: TET 37 (A) B

Q.44 According to Wien's displacement law, what is the product of peak wavelength Amax and absolute
temperature T? / Wien & displacement law & AHTER peak wavelength Amax 3ilx absolute temperature T T
IOTATS FIAT Pl 87

(A) 2.898 x 1072 m-K

(B) 5.67 x 1078 W/m?-K*

(C) 1.38 x 10723 J/K

(D) 8.314 J/mol-K

3@ (Answer): (A) 2.898 x 1072 m-K

=qTE4T (Description): Wien's displacement law & 378N Amax T = constant = 2.898 x 107 m-K 81 g1 IJ§
blackbody radiation & peak wavelength 3iR absolute temperature & & TS SdTaT §1 37d: Ter 30X (A) &1

Q.45 What is the efficiency of a cooling fin defined as? / Cooling fin #r efficiency f&u® 3rqura & & &
g $r St 82

(A) Actual heat dissipated by the fin to the maximum possible heat transfer if the entire fin were at base
temperature / aRIdeh FTAT ROT A 38 VA FTAT 3RO &I 34T ST Q0 fin base temperature T g
T glr

(B) Minimum heat transfer / sgeId# FSAT 3{cRoT

(C) Heat transfer from an un-finned surface / /9T fin aTell Adg & AT dX0T

(D) Radiation from fin surface / fin i @dg & fafor

3T (Answer): (A) Actual heat dissipated by the fin to the maximum possible heat transfer if the entire fin were
at base temperature / I FTAT AT { HTWRAH HHI FTAT AT & HeTdTT

=gTEar (Description): Fin efficiency @ nfin = Actual heat transfer / Maximum possible heat transfer & &7 &
aReM¥e fham ST &1 Maximum heat transfer & 819 ST X fin &1 AT9HAT base temperature & & gl 37

el 3 (A) B

Q.46 What is the chemical name and formula of refrigerant R-134a? / Refrigerant R-134a #T TWRA® a1 3T
formula F1 8?

(A) 1,1,1,2-Tetrafluoroethane (CH,FCFs) / 1,1,1,2-CgTe]3iRIT

(B) Dichlorodifluoromethane / STgeFaRITSTel3RIFAAT

(C) Monochlorodifluoromethane / FlATeFelRITSFIRIEA YT

(D) Trichlorofluoromethane / TEFARIFARIHIAT
3@ (Answer): (A) 1,1,1,2-Tetrafluoroethane (CH,FCFs) / 1,1,1,2-ToFe[3RITA
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=gTEAT (Description): R-134a & chemical name 1,1,1,2-Tetrafluoroethane & 3R 8T molecular formula C;H,F4
(CH,FCF3) §1 31a: T&r 3w (A) &1

Q.47 How is an ideal fluid mathematically characterized? / & ideal fluid ®' IO ¥ § FH voR FA@AT
e Smar @2

(A) Zero viscosity and incompressible / =T 3T 3R 3radisT

(B) High viscosity and compressible / 3=a ImeaT 3R FdisT

(C) Constant viscosity and compressible / 2R 2am=Tar 31k Tdisy

(D) Inviscid and compressible / 3reama 3R adisT

3 (Answer): (A) Zero viscosity and incompressible / =T 3T 3R iz

=gTEaT (Description): Ideal fluid T T inviscid (zero viscosity) 3 incompressible #AT ST &1 SAfAT
gH viscous effects sTgl 1 3R density FER @Y &1 37a: FEr 37 (A) Bl

Q.48 The pressure difference AP = (pm - pf)gh in a differential U-tube manometer is based on which principle?
/ Differential U-tube manometer # AP = (pm - pf)gh fF¥ fgtid 9 3mnRa §?

(A) Pascal's law and hydrostatic equilibrium / el 1 foi@ 3R gEgeeies Herel

(B) Bernoulli equation / SR=itelr aeor

(C) Continuity equation / TTdcd FHHIOT

(D) Archimedes' principle / 3féhfaseT faguia

3T (Answer): (A) Pascal's law and hydrostatic equilibrium / areser &7 s AR grgseeies delet

=gTEaT (Description): U-tube manometer & &I 37X gd & hydrostatic equilibrium 3R Pascal's law & 3R W
fATRT fham Sirar 81 R ga # gea 160s & A1Y p = pgh & HJAR Seoldl ¢l 3d: FEr 3R (A) &

Q.49 For stable equilibrium of a floating body, what should be the metacentric height GM? / &Ra gv R &
T Ageet & fAT metacentric height GM &t gl =fge?

(A) Positive (GM > 0) / &lTcHAsh (GM > 0)

(B) Negative (GM < 0) / ®UTicAsh (GM < 0)

(C) Zero (GM = 0) / g=& (GM = 0)

(D) Infinite / 39RfAT

3w (Answer): (A) Positive (GM > 0) / &ATcHsh (GM > 0)

=gTEAT (Description): Floating body & stable equilibrium & faT metacentre, center of gravity & F9T glT IR
sgfoT GM > 0 81T 379eTs g1 37d: gar 397 (A) &1

Q.50 What fundamental conservation law is expressed by the continuity equation for incompressible flow? /
Incompressible flow # continuity equation f&& HAd conservation law HN gFT HICAT §?

(A) Conservation of mass / geaHT HI&TOT

(B) Conservation of momentum / Ha3T TI&TOT
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(C) Conservation of energy / Foil TI&TOT
(D) Conservation of entropy / Useld EI&TOT

3¢ (Answer): (A) Conservation of mass / geadTeT I&ToT
sgTEaT (Description): Continuity equation GedHTT TI&TUT & e 9T 3R &1 Incompressible flow & fow V-V
=0 8ar g, fogar 31 & f& e control volume & mass &1 accumulation 8T &1 T&T &1 37d: Tar 397 (A) &1

Q.51 In fully developed turbulent pipe flow, which velocity distribution is commonly used? / Fully developed
turbulent pipe flow & FIiF-81 velocity distribution FHId: YT fFAT SATAT 2?

(A) 1/7th power law profile / 1/7dT a1d f&ae

(B) Parabolic profile / TRac&Is WHISe

(C) Linear profile /@& Wrhiser

(D) Elliptical profile / &g AHrser

3T (Answer): (A) 1/7th power law profile / 1/7dT &1d @&

&q1E4T (Description): Turbulent pipe flow & foIT velocity profile I @T#=ad: 1/7th power law & approximate
fram Srar 81 Laminar flow # parabolic profile o19] glct &1 31dT: HET 3¢ (A) &1

Q.52 What is the relation between Mach angle p and Mach number M? / Mach angle p 3R Mach number M &
7 Far weay §?

(A)sinpu=1/M

(B)cos u=1/M

(C)tanpu=M

(D)sinp=M

3 (Answer): (A) sinu=1/M

=TEAT (Description): Supersonic flow 3 Mach angle T TEY sin = 1/M gl g1 T8 M > 1 810 & $RUT Mach
angle 90° & && gIaT gl 3fcT: T@er 3K (A) 8l

Q.53 At the throat of an isentropic converging-diverging nozzle under choked flow, what is the Mach number?

/ Choked flow #t fafa & isentropic converging-diverging nozzle & throat 9T Mach number FaT gaT 8?
(A) M = 1.0 (Sonic)

(B)yM>1.0

(C)M<1.0

(D)M=0

3 (Answer): (A) M = 1.0 (Sonic)

=qTEaT (Description): Choked flow & nozzle & throat 9 flow sonic & SITAT g1 AT throat W Mach number M

= 1 giar g1 3d: &g 3% (A) B

Q.54 What does a Pitot-static tube directly measure in fluid flow? / Pitot-static tube fluid flow & & Fa1 FTYAT

54
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(A) Local flow velocity / Stagnation pressure / TJT={1 YdTg 49T / Stagnation pressure
(B) Average discharge / 3i/ad discharge

(C) Static pressure only / Fae Tdfas gaa

(D) Viscosity coefficient / QaTedT 0TIk

3% (Answer): (A) Local flow velocity / Stagnation pressure / T YdaTg d97 / Stagnation pressure
=gTEAT (Description): Pitot-static tube stagnation pressure 3ilY static pressure & 37d¥ ¥ T flow velocity
fUIRa &ar €1 Bernoulli equation & 3TUR 9T velocity 9Ted & ST &1 31d: Her 331 (A) §1

Q.55 What does displacement thickness 6 of a boundary layer represent? / Boundary layer @I displacement
thickness & T ATy g2**

(A) Reduction in mass flow rate due to boundary layer / Boundary layer & &RUT mass flow rate # &t

(B) Momentum loss / §a3T &Tfet

(C) Energy loss / 3T gTfet

(D) Surface friction / @dg @¥or

3¢ (Answer): (A) Reduction in mass flow rate due to boundary layer / Boundary layer & &RUT mass flow rate &
HAT

g1EdT (Description): Displacement thickness 6* ag equivalentE,\fr ¢ Tad external flow boundary @r sTgT T
3 shift T 93 1% boundary layer & FRUT §U mass-flow deficit r RS & Teh| 3d: TE&T 3K (A) B

Q.56 What type of electrode is continuously fed in MIG (GMAW) welding? / MIG (GMAW) welding & T 9&
#T electrode continuously feed fFaT JTaT 37?

(A) Continuous consumable bare wire electrode / Continuous consumable s3TT wire electrode

(B) Tungsten electrode / T3T¥ea Solaels

(C) Coated flux rod / aifdd Foierg s

(D) Carbon electrode / FIesT Soiaels

3aX (Answer): (A) Continuous consumable bare wire electrode / Continuous consumable 3T wire electrode
&gT&aT (Description): MIG/GMAW welding # electrode T continuous consumable wire & 1 & spool &
continuously feed FIT STAT &1 T arc H TEaX weld metal T HIIT §AdT §1 3 TEr 3¢ (A) €1

Q.57 When is Built-Up Edge (BUE) formation most prominent in machining? / Machining & Built-Up Edge (BUE)
formation Tad 3AF Fa gl 7?2

(A) Ductile material at low-to-medium cutting speeds / & & HEIH cutting speed X ductile material

(B) Brittle material at high cutting speeds / 3T cutting speed WX brittle material

(C) High-speed machining with ceramic tools / Ceramic tools & high-speed machining
(D) Cast iron / Cast iron
3¢ (Answer): (A) Ductile material at low-to-medium cutting speeds / & & HEITH cutting speed W ductile
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material
=qTEAT (Description): BUE cutting tool & rake face ™ work material & Rqsat & d4dT &1 Jg @AY T & ductile

materials 31X low-to-medium cutting speeds 9T 3if8& Sadr &1 37d: TEY 39T (A) B

Q.58 What is the main function of an ingate in a sand casting gating system? / Sand casting gating system &
ingate FT JET FI FAT 3?2

(A) To deliver molten metal into the mould cavity at a controlled rate / el §§ g 1 AT & & mould
cavity & Clg?ﬂ?ﬂ

(B) To solidify the metal / &I @I STHTEAT

(C) To hold the pattern / Pattern &I 9ehsaT

(D) To support the core / Core FT TERT el

3¢ (Answer): (A) To deliver molten metal into the mould cavity at a controlled rate / el §‘§ arq Fr faEa
&< ¥ mould cavity & QE?HHT

=gTEAT (Description): Ingate gating system &l dg #T § fords #ATCIH A molten metal runner & mould cavity &
YA FAT ¥ SHHN 3e8eT metal A 3T o AR AERT X & cavity T TgTIET B 3T T W (A) B

Q.59 What is the primary technological advantage of pressure die casting? / Pressure die casting &T briecs
dFAPY AT FT §?

(A) High production rate and dimensional accuracy / 3Td 3culea & 3R 3T Qﬁ'ﬂ?ﬁm

(B) Ability to produce very heavy castings / sgd AT castings eIl

(C) Use of wooden patterns / e&hsl & patterns &l 393197

(D) Minimum tooling cost / ¥gsId# tooling cost

3@ (Answer): (A) High production rate and dimensional accuracy / 35a 3cdleet X 3 3mare aReeear
STEAT (Description): Pressure die casting & molten metal &1 high pressure 9T die cavity & $RT STaT 81 589
high production rate, good surface finish 3T excellent dimensional accuracy 9Tea gldl g1 37d: TEr 31 (A) &

Q.60 What is the primary function of dielectric fluid in EDM? / EDM # dielectric fluid F1 qEq FEF F4T 2

(A) Generate spark, flush debris and provide cooling / Spark 3cdesT &1, debris @I flush ST 3R cooling UeTeT
AT

(B) Heat the workpiece / Workpiece &I I8 FTaT

(C) Block electric current completely / faegd &RT T G g Aehedl

(D) Rotate the tool / Tool &Y gATET

3T (Answer): (A) Generate spark, flush debris and provide cooling / Spark 3c9esT &=, debris @I flush T 3R
cooling 9eTeT ST

=gTEaT (Description): EDM & dielectric fluid controlled electrical discharge & folT ATSIH Yerd &Xdr &1 Ig spark
gap ® AIRT FaT &, machining debris F flush a1 § 3R cooling Yera HIAT &1 37 T 39T (A) Bl
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Q.61 What type of material is primarily processed by Direct Metal Laser Sintering (DMLS/SLM)? / Direct Metal
Laser Sintering (DMLS/SLM) &7 & ¥ 78 9&R #T @l &1 printing & v s9aier gar 32

(A) Metal and aerospace superalloy powders / Metal 3R aerospace superalloy powders

(B) Thermoplastics / Thermoplastics
(C) Ceramic paste / Ceramic paste
(D) Glass / Glass

3a% (Answer): (A) Metal and aerospace superalloy powders / Metal 3R aerospace superalloy powders

SgTEdT (Description): DMLS/SLM additive manufacturing process # metal powder &1 high-energy laser gaRT
selectively melt/sinter TaT SITAT g1 39T 39919 titanium alloys, stainless steels 3R Inconel SI& superalloys &
components ST H gIdT &l 3d: Hgl 33X (A) 81

Q.62 In Chemical Machining (CHM), what is used to remove material? / Chemical Machining (CHM) & material
removal & T fFasT 3TAr fFar Jrar 82

(A) Etchant / Strong acid or alkaline bath / Etchant / Strong acid a1 alkaline bath

(B) Electrolyte / Selacielise

(C) Abrasive slurry / 39t gl

(D) Plasma gas / Tolle#T 39

3 (Answer): (A) Etchant / Strong acid or alkaline bath / Etchant / Strong acid a1 alkaline bath

SgTEdT (Description): Chemical machining # material T chemical etchant gaRT controlled chemical reaction &
BCRT SATdT &1 Etchant #ATA: strong acid AT alkaline chemical solution & FehdT &1 37d: T&r 37 (A) &1

Q.63 What causes the earing defect in deep-drawn cylindrical sheet-metal cups? / Deep-drawn cylindrical
sheet-metal cups # earing defect fF® FROT g1aT 72

(A) Planar anisotropy (AR # 0) / Planar anisotropy

(B) Low die clearance / &# die clearance

(C) Excessive punch speed / 3/ca@f®& punch speed

(D) Inadequate lubrication / 3/9Tca lubrication

37X (Answer): (A) Planar anisotropy (AR # 0) / Planar anisotropy

=gTEAT (Description): Earing defect sheet metal &7 planar anisotropy & FRUT 8IdT g1 37eleT-37e1eT rolling
directions & plastic deformation properties 37el9T gl & HRUT cup & rim W ears dAd g1 31d: T&r 31 (A) &l

Q.64 What is the theoretical peak-to-valley surface roughness hmax in turning, where f is feed and R is nose
radius? / Turning & theoretical peak-to-valley surface roughness hmax 4T gt &, S8l f feed 3iX R nose radius
g

(A) 2/ 8R

(B)f/8R

(C)f2 /4R

(D) f / 4R?
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37X (Answer): (A) f2/ 8R

gTEaT (Description): Turning & ideal tool geometry & foIT theoretical maximum surface roughness &1 HF hmax
=f%/(8R) 81aT &1 Jgl f = feed 31X R = nose radius §1 37d: &I 3 (A) B

Q.65 What is the mass moment of inertia of a uniform slender rod of mass m and length L about an axis
through its end? / Mass m 3iX length L#Y uniform slender rod #T 38% & fY & o arel axis & ar &
mass moment of inertia 4T 8?2

(A) 1/3 mL2

(B) 1/12 mL2?

(C) 1/2 mL2

(D) mL2

3™ (Answer): (A) 1/3 mL?

=gTEAT (Description): Uniform slender rod & center & perpendicular axis & SR & lcm = mL¥12 8iar g1 Parallel-
axis theorem & end axis & T 1 = Iem + m(L/2)? = mL¥12 + mL¥4 = mL¥3| 37d: T@Er 33X (A) &l

Q.66 What minimum horizontal force is required to initiate motion of a 5 kg block on a rough horizontal floor
with p=0.4 and g = 10 m/s?? / n = 0.4 3iX g = 10 m/s? arell rough horizontal floor =X 5 kg block I Iae & faw
minimum horizontal force fraar gHm?

(A) 20 N

(B) 50 N

(C) 10 N

(D)4ON

3 (Answer): (A) 20 N

SITEAT (Description): Limiting friction F = puN = pmg g1aT &1 38Tl F=0.4 x 5 x 10 = 20 N| Block &' motion #
o & T minimum horizontal force 20 N 81| 37d: TEYr 31 (A) &1

Q.67 When does the law of conservation of linear momentum apply to a system? / Linear momentum
conservation & fags frdlt system WX & W] gidT 14

(A) Net external force is zero / Net external force =0

(B) Kinetic energy remains constant / Kinetic energy 2R &r

(C) Internal forces are zero / Internal forces = =

(D) Friction is infinite / Friction 375 &'

3X (Answer): (A) Net external force is zero / Net external force =0

&gTEaT (Description): Linear momentum T conservation dd gIdT & & system WX net external force zero &'
Internal forces 3Tad & cancel g1 SiTd &, $AfAT Fel linear momentum constant IgdT &1 3id: el 3t (A) &1

Q.68 If the length of a simple pendulum is quadrupled, how does its time period change? / af¢ simple
pendulum #Y length F IR T FIT AT FTC, A 3WFT time period frast I 8 STEam?
(A) Doubled / 2 3T
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(B) 4 times / 4 3[=TT

(C) Half / 1/2 T

(D) Remains unchanged / 3aRafda

3X (Answer): (A) Doubled / 2 3T

saTEaT (Description): Simple pendulum &T time period T = 2rv(L/g) 8T &1 I L' = 4L, A T' = 2nv(4L/g) = 2T|
$aTAT time period ST &1 ST 31T e 37K (A) &

Q.69 What is the standard normal deviate Z used in PERT for a scheduled completion date Ts and expected
completion time Te? / PERT & scheduled completion date Ts 3k expected completion time Te & faw standard
normal deviate Z 41 glaT 8?

(A) (Ts - Te) / ocp

(B) (Te = Ts) / acp

(C) (Ts + Te) / ocp

(D) (Ts - Te) / 0?

3 (Answer): (A) (Ts - Te) / ocp

=qTE4T (Description): PERT H scheduled date & @I project complete gt &I probability et & fow
standard normal deviate Z = (Ts — Te)/ocp &'dT &, ST&l ocp critical path &7 standard deviation §1 31d: T&r 31 (A)

gl

Q.70 In an M/M/1 queue, what is the server utilization factor p for arrival rate A and service rate p? / M/M/1
queue # arrival rate A 3iX service rate p & foT server utilization factor p FT gaT 87

(A)N/

(BY/A

(ORVATERN

D)/ (n+A)

3T (Answer): (A)A/ u

=gTEaT (Description): M/M/1 queue & utilization factor T traffic intensity &T TIp=Anu gIaT g1 Stable
operation & T IHA: A <, 37ATT p < 1 8T AMRT| 37T: TEY 37K (A) B

Q.71 What is the crystal lattice structure of pure Austenite (y-iron)? / Pure Austenite (y-iron) &Y crystal lattice
structure =T gt 8?2

(A) Face-Centered Cubic (FCC) / ®eleh higd Taiig

(B) Body-Centered Cubic (BCC) / T shigd &=l

(C) Hexagonal Close-Packed (HCP) / gFamellael Fellel UaFs

(D) Body-Centered Tetragonal (BCT) / §T8r des <gralialel

3¢ (Answer): (A) Face-Centered Cubic (FCC) / Beleh shigd Ol

gTEAT (Description): Austenite JT y-iron $T crystal structure FCC (Face-Centered Cubic) gy §1 38& Qwia

ferrite AT a-iron AT ATYHATT 9T BCC structure I@AT g1 31d: TEr 347 (A) &1
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Q.72 In carburizing of low-carbon steel, which element is enriched at the surface? / Low-carbon steel #r
carburizing 9fRaT & surface layer & fF® dca #I concentration 31§ T 8?2

(A) Carbon / &resT

(B) Nitrogen / ATSgISTeT

(C) Chromium / sif&zs

(D) Silicon / Taforeter

3aX (Answer): (A) Carbon / &

=gTEAT (Description): Carburizing T case-hardening process & T5/&@ low-carbon steel #r surface layer &
carbon &I diffuse SIR™T ST §1 3T surface hardness 31X wear resistance S&ar g1 37d: Tg&r 31 (A) &

Q.73 What is the principal base element of Inconel-718 superalloy? / Inconel-718 superalloy F1 AET base
element T gaT 82

(A) Nickel / Nickel-Chromium base superalloy / f&eher

(B) Titanium / er8cias

(C) Aluminium / Tegfafas

(D) Copper / H1aT

3aX (Answer): (A) Nickel / Nickel-Chromium base superalloy / faerer

SATEAT (Description): Inconel-718 T nickel-based superalloy 8 fS&H nickel &I base element &1 g&#
chromium, iron, niobium 3R 3= alloying elements 8 g &1 8T 39T high-temperature aerospace 3R
rocket applications & faT SITAT &1 31: TEr 3% (A) &1

Q.74 To prevent cavitation in cryogenic rocket turbopumps, LOX propellant tanks are pressurized with which
gas? / Cryogenic rocket turbopumps & cavitation q%ar & fAT LOX propellant tanks #' fF& gas ¥ pressurize
T Srer &2

(A) Helium or gaseous oxygen (GOX) / Helium 3T gaseous oxygen

(B) Carbon dioxide / Carbon dioxide

(C) Water vapour / STl arsq

(D) Hydrogen sulfide / Hydrogen sulfide

3 (Answer): (A) Helium or gaseous oxygen (GOX) / Helium 3T gaseous oxygen

sgrEaT (Description): Cryogenic propellant tank pressurization &7 36¢2d tank pressure ST I@eAT 3R
turbopump inlet I TATCT NPSH 39cTs¥T e cavitation &1 Ushall &1 LOX systems & helium AT gaseous oxygen
(GOX) S compatible gases T 3UATT AT ST Fehal &1 3d: T&T 3R (A) &l

Q.75 What is the primary mechanism responsible for plastic deformation in metals? / Metals & plastic
deformation & fT F&T T & FIF-AT mechanism responsible gxdr 14

(A) Movement and propagation of dislocations / Dislocations T 31fa 3iR propagation

(B) Elastic deformation / ey fawqor
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(C) Thermal expansion / driT TR
(D) Electrical conduction / faegd drelet

3aX (Answer): (A) Movement and propagation of dislocations / Dislocations T 31fad 3R propagation

=gTEaT (Description): Metals & plastic deformation AEI: crystal lattice % 3icX dislocations # movement 3iX
propagation & &RUT gIdl &l Dislocations & slip & &RUT AR plastic deformation 3c9e=T 1T &1 3d: T&r 30X
(A) &1

Q.76 You are a telemetry engineer during a critical satellite orbit-raising maneuver. If the primary

communication link fails abruptly, what should be your immediate correct action? / 39 T mc;\u‘r satellite
orbit-raising maneuver & &R telemetry engineer &1 If¢ primary communication link 3ra=s fail g s, at
YA dchTel Wl PGS FIT gl TAfeU?

(A) Switch immediately to the automatic backup/redundant communication link and inform Mission Control /
9T @AY F@TC automatic backup/redundant communication link 9T switch &1 3R Mission Control & i

AT

(B) Restart the system and wait for the link to return / f%ea I restart ¥ link aTqT 3T HT SASIR FAT
(C) Spend time discussing with colleagues / TgHHAAT & TAT e H THT IIAT

(D) Shut down the login/system / Login/system @& §& & &=T

I (Answer): (A) Switch immediately to the automatic backup/redundant communication link and inform

Mission Control / Backup communication link ¢ switch &aT 3R Mission Control &I FfId &

=gTEAT (Description): Critical satellite operations # communication link failure 8t X mission continuity 3{X
safety a8 Hgcaqul glch &1 ST 3uelstr redundant/backup communication link T Tid switch F%T 3R
Mission Control &' failure I Fa=T &1 3fAd professional response &1 37d: el 3 (A) &1

Q.77 During a design review, management questions the limitations of your thermal analysis model. As a

professional engineer, what should you do? / Design review & &RIeT management 3m9& thermal analysis
model F¥ limitations 9T AT 33T &1 TH professional engineer & T H 3TYHT FAT FIT ATRT?

(A) Clearly explain the facts and assumptions and propose additional validation tests / @27 3R assumptions T
Tose F9 T AT g1 faRed validation tests &7 9&d@ ¢aT

(B) Argue with the members who raised the questions / TaTel 36T aTel & & S§H AT

(C) Leave the review meeting / Review meeting ©I5 &aT

(D) Artificially modify the data / Data &I ¥ ®7 & Fael el

3¢ (Answer): (A) Clearly explain the facts and assumptions and propose additional validation tests / @24t 31k
assumptions &l TISC HIAT dUT validation tests FEdTfdd HIAT
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=TEAT (Description): Professional engineering practice § model &Y assumptions, limitations 31X uncertainties

I SHGRT ¥ IdleAT AIRT| 3TTLIHdT gld I experimental AT numerical validation GaRT model & reliability
JeIs ST &1 37d: TEr 33X (A) Bl

Q.78 Statements: 1. Some propellants are cryogenic fuels. 2. All cryogenic fuels are highly flammable. Which
conclusion follows? / ®¥<T: 1. $& propellants cryogenic fuels 21 2. 93 cryogenic fuels highly flammable &1

Fia-ar smd ad §?

(A) Only Conclusion | follows / &ael sy | Hgr &

(B) Only Conclusion Il follows / 3del @Sy || Her &

(C) Both Conclusions | and Il follow / &=t fasy dgr &

(D) Neither Conclusion | nor Il follows / S &t fashy TEr 8r &

3@ (Answer): (A) Only Conclusion | follows / &ael fashy | @gr &

qTE4T (Description): Statement 1 & AN F& propellants cryogenic fuels gl Statement2 & 3TER T
cryogenic fuels highly flammable 81 g8felt @ $& propellants Sit cryogenic fuels 8, 3 highly flammable 8fr gfel|
37d: Conclusion | follows| wfehe Ig =gt agr T foh T highly flammable substances propellants g, safew
Conclusion |l 18T f¥eherdr| 37d: Tgr 3a% (A) &1

Q.79 Rising space debris threatens active communication satellites. Which action(s) are rational? / sgdr gam
space debris active communication satellites & foT @a¥r 41 I @T &1 FiF-H FAS THEIT 8?

(A) Both Action | and Action Il are rational / @i @ars | 3R || T &

(B) Only Action | is rational / deT FIETS | dhEINT &

(C) Only Action Ilis rational / ael HRATS || GG &

(D) Neither action is rational / IS ¢ FRAS dHTIT T &

3@ (Answer): (A) Both Action | and Action Il are rational / g1t FIETs | 3R | d&hgd &

STEAT (Description): Space debris # && a1 & T global tracking, collision avoidance, debris removal 3iX
end-of-life de-orbiting ST strategies 39313 §1 3ATIT agencies FI collaboration 3R future satellites #
responsible end-of-life disposal/de-orbit capability &=ir diféeer 3urr &1 31d: TEr 31 (A) B

Q.80 Fact 1: All high-efficiency solar panels are made of space-grade GaAs. Fact 2: Satellite Y uses only high-
efficiency solar panels. What can be definitively concluded? / 2o 1: @sft high-efficiency solar panels space-

grade GaAs @ d«F &1 a2 2: Satellite Y & &ae high-efficiency solar panels @@t & Aad ¥ @ a7 sy
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fAwaem?
(A) Satellite Y's solar panels are made of space-grade GaAs / Satellite Y & solar panels space-grade GaAs & &l &

(B) Satellite Y has silicon panels / Satellite Y & silicon panels g
(C) Satellite Y cannot operate at night / Satellite Y TT@ & operate g1 & HehvdT
(D) The panels are very heavy / Panels Sgd s 8

3¢ (Answer): (A) Satellite Y's solar panels are made of space-grade GaAs / Satellite Y & solar panels space-grade

GaAs ¥ & g

SATEAT (Description): Fact 1 3@ @eft high-efficiency solar panels GaAs & & §| Fact 2 % 37[ER Satellite Y
& had high-efficiency panels 1 8AT logical implication & 3{J8R Satellite Y & panels space-grade GaAs &
ga1 g1l 37d: G 3 (A) B

Q.81 Six scientists P, Q, R, S, T and U sit around a circular table facing the center. P is second to the left of R. Q
sits opposite P. S is immediately to the right of Q. P is between T and U. Who sits opposite R? / &g d=1fa® P,
Q,R,S, T3 Udg A 3R 7@ & M A7 W S &) P,RF W qur §1 Q, P& &F &9 81 S, Q& i
ge §1 P, T3R UF T do1 &1 R&F &% a5 Sl doar &2

(A)S

(B)T

(v

(b)a

3w (Answer): 2T & TATcd ST 781 & / The question is ambiguous

sa1Ear (Description): R & Teh TUW W IWel W P 38 second-left position 9T 19T 3R Q, P& opposite 89T S
#$r position s UG & ST &1 «ifha T 3R U T positions 3M9d & interchange & W&d! &, 3 R & opposite
position I TIT UH & &I &Y 3T Tl ¢! STV GU T information & T& unique answer AR =181 ar
ST H&hdT| 3d: Ig 9 ambiguous/flawed g1

Q.82 Ais the brother of B. C is the father of A. D is the brother of E. E is the daughter of B. Who is the uncle of
D?/A,B# 51§ &1 C, A% Rar 81 D, EFT 31§ §1 E, BH Tt §1 D& uncle T 8?2

(A) A

(B)B

(o)

(D)E

3@ (Answer): (A) A
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SATEAT (Description): A, B & brother 81 E, BT daughter & 3R D, E @ brother 8, $&faw D $ff B&r 97 &1 37c:
BT 1S A, D FT maternal/paternal uncle g19T| safalT TEY 37X (A) B

Q.83 A rover travels 20 m east from point P, then 15 m north, and finally 20 m west. How far and in which
direction is it from P? / t& rover fdg P& 20 m qd, 5T 15 m 3@ 3K BT 20 m aRaw S 81 3w I PR

fraelt g 3ilv R fam o 82

(A) 15 m North / 15 m 3T

(B) 20 m North / 20 m 3@

(C) 15m East / 15 m qd

(D) 25 m North-East / 25 m 3a-qd

I (Answer): (A) 15 m North / 15 m 3@

=qTEAT (Description): Rover 9gel 20 m east 3iR T 20 m west STaT §, 3afalT east-west displacement zero g1
&hdel 15 m @l northward displacement S=el &1 38T P & gl 15 m north g1 37: & 3T (A) &

Q.84 Two pipes A and B can fill a cooling tank in 20 minutes and 30 minutes respectively. If both are opened
together, how long will they take to fill the tank? / & pipes A 3k B T& cooling tank &I H#er: 20 fAse 31X 30

fAqe # s & = F vF TH @R W tank e 7T H A@W?
(A) 12 minutes / 12 Ac
(B) 15 minutes / 15 f&sie
(C) 10 minutes / 10 A=
(D) 25 minutes / 25 f&sie

3% (Answer): (A) 12 minutes / 12 f&sie

&gTEaT (Description): Pipe A & filling rate = 1/20 tank/min 31X Pipe B &I rate = 1/30 tank/min| Combined rate:
1/20+1/30=3/60+2/60 =5/60 = 1/12 tank/min|
sAfAIT tank $RaT FT TFHT 12 minutes §FT| 3d: TE 3 (A) B

Q.85 Find the missing number in the series: 6, 13, 28, 59, 122, ? / ¥&AT H@aT # cd WEAT AT AT 6, 13,
28,59,122,?

(A) 249

(B) 245

(C) 250

(D) 242
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3 (Answer): (A) 249

=gTEaT (Description): Pattern &:

6x2+1=13

13x2+2=28

28x2+3=59

59x2+4=122

39T g =122 x 2+ 5 =249| 37d: Hgr 3K (A) 81

Q.86 Find the wrong number in the series: 1, 8, 27, 64, 125, 218, 343 / § ¥ #@el # Iad HEAT GgaI=iv: 1, 8,
27,64, 125, 218, 343

(A) 218

(B) 125

(C) 64

(D) 343

I (Answer): (A) 218

sqTEaT (Description): Series H Ucdeh TEAT AU cubesd: 13=1,23=8,3%=27,4*=64,5%=125,6%=216,7°=
343| Tgl 6°F TUH W 218 &A1 137 §| 37: Ieid T&ar 218 § 3R T 37 (A) £

Q.87 A vehicle travels for 4 hours at 60 km/h and for the next 2 hours at 90 km/h. What is its average speed for
the entire journey? / @& vehicle 4 ¢ @& 60 km/h 3iX 3rerer 2 ¥ 90 km/h #¥ speed & Iaar g1 T AT A

average speed F4T giI?
(A) 70 km/h
(B) 75 km/h
(C) 68 km/h
(D) 72 km/h

3 (Answer): (A) 70 km/h

SATEAT (Description): Tgel 19T T g = 60 x 4 = 240 km| gAY T %I g0l =90 x 2 = 180 km| Total distance =
420 km 3iX total time = 6 h| 3&fAT average speed = 420/6 = 70 km/h| 31d: Har 3aX (A) £

Q.88 An alloy contains copper and zinc in the ratio 7:3. If 5 kg of zinc is added to 50 kg of the alloy, what is the
new ratio of copper to zinc? / & alloy & copper 3iX zinc FT Ui 7:3 21 50 kg alloy # 5 kg zinc fAdm= @
copper 3iX zinc FT FAT T FAT M?

(A)7:4
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(B)3:2
(C)5:3
(D)7:5

3@ (Answer): (A) 7 : 4

=qTEAT (Description): 50 kg alloy 3 copper = 50 x 7/10 = 35 kg 3iR zinc = 50 x 3/10 = 15 kg| 5 kg zinc S8t W
zinc = 20 kg| 3T 57T ratio = 35:20 = 7:4| 37d: HEl 31 (A) Bl

Q.89 In five tests, combustion temperatures are 2800 K, 2950 K, 3100 K, 3050 K and 3100 K. What is the mean
temperature? / 9T tests # combustion temperatures 2800 K, 2950 K, 3100 K, 3050 K 3ik 3100 K & Mean

temperature FIT §?

(A) 3000 K
(B) 3020 K
(C) 2980 K
(D) 3050 K

3 (Answer): (B) 3020 K

SITET (Description): Mean = Sum of observations / Number of observations|
Sum = 2800 + 2950 + 3100 + 3050 + 3100 = 15000 K|
Mean = 15000/5 = 3000 K| $&fT feT 1T options & 3R HEl 3o (A) 3000 K B

Q.90 If 15 machinists make 90 components in 6 days, how many components will 10 machinists make in 10
days? / If& 15 machinists 6 =it & 90 components g1 &, @Y 10 machinists 10 f&AT & fFda components

FATHN?

(A) 100 components / 100 &uleic
(B) 90 components / 90 Huleic
(C) 120 components / 120 &Ylsic
(D) 80 components / 80 &4lsic

3T (Answer): (C) 100 components / 100 &4l

&gTEaT (Description): Total work & falT components &« machinists x days|

15 machinists x 6 days = 90 machinist-days & 90 components| 3afaIT rate = 1 component per machinist-day|
10 x 10 = 100 machinist-days, 3aflT components = 100| 37d: ¥&r [d%ed areda & (A) 100 components g§| T2T
# f&U T answer option & 3TEN HET 371 (A) B
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Q.91 If ROBOT is written as SPCPU, how will LOGIC be written using the same code? / af¢ ROBOT & SPCPU

for@T amar €, ar 3 code rule # LOGIC & ¥ for@r smeem?
(A) MPHID
(B) MQHJD
(C) MPGID
(D) NPHID

3@ (Answer): (A) MPHID

gTEAT (Description): Coding & el letter I alphabet #F t& T 3MeT (+1) fham a=m §: RS, 0P, B-C,
0->P, T>U| 88 &R L>M, 0>P, GH, [-J, C>D| afeit LOGIC > MPHID| 37d: Hel 33K (A) B

Q.92 Find the next term in the letter series: AZ, CX, EV, GT, ? / 318R #@dT # 319TeT 9g AT HAC: AZ, CX, EV,
GT,?

(A) IR

(B) HS

(G)Ja

(D) KP

3@ (Answer): (A) IR

qTE4T (Description): First letters: A, C, E, G, | =il ¥ §X +2| Second letters: Z, X, V, T, R I ¢ aR -2| sdfeIT
379Tel pair | R = IR 89| 31 &g 331 (A) &1

Q.93 Analogy: Electrical Resistance : Ohm :: Dynamic Viscosity : ? / §Te?ddT: Electrical Resistance : Ohm ::
Dynamic Viscosity : ?

(A) Pascal-second (Pa-s) / Pascal-second (Pa-s)

(B) Newton-metre / Newton-metre

(C) Joule-second / Joule-second

(D) Stokes / Stokes

I (Answer): (A) Pascal-second (Pa-s)

=gTEaT (Description): Electrical resistance &7 S| unit Ohm (Q) &1 38T YR dynamic viscosity T Sl unit Pascal-
second (Pa-s) &1 Stokes kinematic viscosity T unit g1 37d: T&r 30T (A) &1

Q.94 Find the odd one out among the following kinematic pairs. / A&faf@a kinematic pairs & odd one out
gfav)
(A) Ball and socket joint / Spherical Pair
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(B) Revolute joint / Turning Pair
(C) Prismatic joint / Sliding Pair
(D) Screw joint / Screw Pair

3w (Answer): H1$ FTISC odd one out 58T / No unique odd one out

STEAT (Description): iGT 31T Spherical, Turning, Sliding 31X Screw pairs T kinematic pairs & valid categories
g 3R @l lower pairs & 3gTEI0T A I3 &1 AT ST 1T options H H1S TASC 3TeT9T category =gl &l d:
9T &I unique answer & ot AT FIAT 3ATS gl

Q.95 Opposite faces of a die are (1,6), (2,5), and (3,4). If 5 is on the top face, what number will be on the
bottom face? / & die #r opposite faces (1,6), (2,5) 31X (3,4) &1 I} 53 §, ar A Fia-ar 3/ Aa?
(A) 2

(B)1

(€)3

(D)6

I (Answer): (A) 2

=gTEAT (Description): f&T 31T arrangement & 2 31X 5 opposite faces &1 safalT Afe 5 top face W §, a 3T+
opposite ITAT bottom face TX 2 g9 31d: Ter 3K (A) &l

Q.96 A transparent square sheet has a cross (+) and circles at its four corners. When folded top-to-bottom

along the horizontal midline, where will the top circles appear? / T& transparent square sheet 9 T& cross (+)
3 IRY corners I circles &1 3/ horizontal midline X top-to-bottom fold A 9T top circles F@r @E 3?
(A) They will completely overlap the bottom circles /@ bottom circles 9X Gt @& overlap gl STger

(B) They will remain at the top / @ F9X & Jgar

(C) They will disappear /& I« & STT3T

(D) They will shift to the right / 3 18 31X f@de% S0

3w (Answer): (A) They will completely overlap the bottom circles / @ bottom circles X 9 @& overlap g1 Seer

&gT&aT (Description): Horizontal midline & along top-to-bottom fold & 9X upper half s $r 3R reflect giar
&1 safaT upper corners & circles corresponding lower corners & circles @ overlap F33T| 37d: T&T 31 (A) B

Q.97 In a 3x3 grid, each row follows the pattern (x, x2, x3). If Row 1 is (2, 4, 8) and Row 2 is (3, 9, 27), what is the
missing value in Row 3 (4, 16, ?)? / 3x3 grid & 9% row &1 pattern (x, X2, x}) 81 I& Row 3 (4, 16, ?) &, ar ? &1
AT T gem?
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(A) 64
(B) 48

(C) 32
(D) 128

3@ (Answer): (A) 64

=qTEAT (Description): Pattern (x, x%, x3) €1 Row 3 & x =4 §| AT JIERT term = 4% = 64| 3d: T 3K (A) B

Q.98 What is the angle between the hour and minute hands of a clock at 2:30? / 2:30 = &=t # hour 3R
minute hands & i #T angle fFd=T glam?

(A) 105°

(B) 115°

(C) 90°

(D) 120°

3@ (Answer): (A) 105°

sgTEar (Description): 2:30 W minute hand 180° WX &M Hour hand 2 8¢ 30 fAsc 9T =2 x 30 +30 x 0.5 = 75°|
sgfelT angle = 180 — 75 = 105°| 37d: Her 3X (A) &l

Q.99 If a clock reflected in a vertical mirror shows 9:40, what is the actual time? / If& vertical mirror & clock
&1 reflected time 9:40 @TE a1 §, aF adfa® THT FAT F9MM?

(A) 2:20

(B) 2:40

(C) 3:20

(D) 1:20

3 (Answer): (A) 2:20

=qTEaT (Description): Analog clock & mirror-image time & foT formula &: Actual Time = 11:60 — Mirror Time |
zTeIT 11:60 - 9:40 = 2:20| 3(d: Jdfds TAY 2:20 § AR TEr 37 (A) Bl

Q.100 If '+' means '+, '-' means 'x', 'x' means '+', and '+' means '-', evaluate: 40 + 8 - 4 x 12 + 6. / If¢ '+ &1 37T
=T Y X, ) T I '+, 3R FT Y 'R, AT 40+ 8 -4 x 12 + 6 FT AT A HfAT]

(A) 26

(B) 24

(C) 28

(D) 20
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SATEAT (Description): f&T 31T substitutions & 3HR expression S=1aT:

40 +8x4+12-6|

BODMAS & 3@ 9gol division 3iX multiplication: 40 + 8 = 5, ftht 5 x 4 = 20|
37920+ 12 - 6=26| 3d: TEr 31 (A) &l

3N (Answer): (A) 26
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